Exploring the potential of Auto-ID in a high-value supply chain. Pilot set-up, analysis and strategy road-map development by Häggroth, Daniel & Håkansson, Sebastian
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2.1.1 Supply Chain Operations 
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2.2 Project context 
2.2.1 Project background 
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2.2.2 Why RFID? 
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3 METHODOLOGY 
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3.1 Phase methodology 


	
		
	

	



	  
	 
  	
 

	 
  	
 
	   	


	
	
	


	
	
	

	


	

E	


 	
		


	

	


	

!
;E6
3.1.1 Project planning phase 
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3.1.2 RFID and company study phase 
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3.1.3 Pilot design and roll-out phase 
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3.1.4 Analysis phase 
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3.1.5 Conclusion phase 
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3.2 Academic and practitioner roles 
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4 RFID INSIGHT 
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4.1 RFID basics 
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Device controller
Systems 
integration 
application
RFID readers RFID tags
ERP System
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4.2 Technology perspective 
4.2.1 Frequencies 
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Frequency Band Description Range Application (e.g.) 
125 – 134 KHz Low frequency To 0.5 meters Access control 
13.553 – 13.567 MHz High frequency 1 - 3 meters Smart cards 
850 – 950 MHz Ultra-high frequency 3 - 10 meters Supply chain 
2.45 GHz Microwave 3+ meters Road toll collection 
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4.3 Business perspective 
4.3.1 Barriers to adoption 
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5.2 System design 
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5.3 Project management 
5.3.1 Organisation 
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5.3.2 Time schedule 
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Stakeholders
SRDIA
System development
SRDIA specification
SRDIA development
Stakeholder commitment
Stakeholder interviews
Basic system design
RFID System
Activities JuneMayAprilMarchFebruary
2/21 3/8
3/15
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3/7
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4/6
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5.3.3 Risk management 
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2. Analysis 3. Response
Planning
4. Monitoring 5. Follow-up,
Learning
1. Identification
Identify riskIdentify risk
CategorizeCategorize
Assign 
responsible
Assign 
responsible
Map risk triggersMap risk triggers
Determine 
probability
Determine 
probability
Determine and 
classify impact
Determine and 
classify i pact
Classify as high, 
medium or low
Classify as high, 
medium or low
Evaluate possible 
options
Evaluate possible 
options
Develop responseDevelop response
Monitor triggersMonitor triggers
Periodic risk 
reviews
Periodic risk 
reviews
Perform response 
actions
Perform response 
actions
Follow-up of 
response
Follow-up of 
response
Evaluate 
response 
effectiveness
Evaluate 
response 
effectiveness
LearningsLearnings
Risk management report
List of triggersList of triggers P/I-matrix, 
classification
P/I-matrix, 
classification Response planResponse plan
Monitoring 
schedule
Monitoring 
schedule LearningsLearnings
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Risk name Risk 
classification 
Placement in 
Figure 5-10 
Hardware delivery delays High A 
Scope glide High B 
Resistance from key player High B 
Communications delays with 
external stakeholders High C 
Communications delays with project 
sponsors High C 
Technical problems during 
installation Medium D 
Inadequate resources in relation to 
project goals Medium D 
Operating problems of RFID 
equipment Medium E 
Incomplete handover of project 
results Medium E 
IS/IT demand lead time Low F 
Integration application not finished 
in time Low G 
Data integration problems Low G 
Inaccurate shipping or forecast data Low G 
Project over budget Low G 
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Preparation for installation
Pilot performance review
System startup
Information to stakeholders
W - 3
SRDIA development
W + 9
Forwarder installation
Installation
Web publishing demand
Pre-alert to pilot participants
Production site installation
RFID tagging and reading
SRDIA
RFID development
Activities End of pilotW + 1WW - 1W - 2
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6 BUSINESS CASE FOR ITEM-LEVEL RFID 
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6.1 Introduction 
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6.2 Prerequisites 
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6.3 Basic design 
	


	

	
E

 		
  	
  	
 
 

	
 
 
K

	 	



	




	
E

		
+
	


K

		
	

	


		
E

		


5!$	 


	


 	
 	

	
E


		


		
	

	
	 	




 =B

 
   

  	
	
	  		 5!$

	

6.3.1 Requirements  
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6.4 Scenario 1 - Full-scale 
6.4.1 Design 
2
	



	


	5!$	

	
E

	
E

	


	
				
	


	


	
	


	
	


	


	5!$!
?E;



	

 
	 
 		    	
 
 
   E

5!$

		

 ?
Vendors Forwarders Customers
RFID reader equipped site 
!
?E;2

E

	


 

	 
	
 	
E


		 
 

 	


 	
 ) 	
 

  
  	
 
 	
  	
 	 
			

	
E





	
I

	
J	
	
	
	
	

			!
?E6
 		
		

K
	

5!$	

	 

	
	

	
 	

 	

	
  
 	 	
 	%8+  	
 
 
K
 	 
 	


	
	
	
	


		
	
	

	



 
	E	
	




	
 
		





	
)		
	





 

		




,	
	
	E


		

 	
 	
 .57	

	
		
	
 !
?E6


 	
E
	


5!$
	



		

		
	

			
	
			
	

)E


			
E

5!$


	
E
	


		
	


	

	5


	
	

	


	

		


5!$


 	

	


6.4.2 Applications 
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6.4.3 Use cases 
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Use case 1 – Item-level tagging of products 
Goal If tags are not integrated in products from production: Apply an 
RFID tag to each product. Apply an RFID tag on each pallet 
and connect identity number to RFID tag number in integration 
application if identity number is not stored on the tag. Write the 
identity number on the tag if intended 
Preconditions Working RFID tag 
Zone Production site production area 
RFID equipment RFID tag application equipment 
Responsible Production site 
Event trigger Arrival of product in the production line 
Success scenario  Successful connection of tag number and identity number 
in integration application or 
 Successful writing of identity number on tag 
Exception scenarios  Unsuccessful reading of RFID tag 
 Unsuccessful writing of identity number 

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Use case 2 – Leaving production site 
Goal Identify every tagged pallet being shipped from the production 
site is connected to a P/O and has the correct amount of items  
Preconditions  Pallets and items have working tags 
 Connection of purchase order - pallet tag – item tags is 
valid in integration application 
 ?<
Zone Production site loading dock 
RFID equipment Fixed or moveable gate reader that can read three stacked 
pallets 
Responsible Production site 
Event trigger Arrival of pallet(s) with valid RFID tags 
Success scenario  Successful reading of all RFID tags  
 Successful transmission of RFID data 
 Successful update of order status in integration 
application 
Exception scenarios  Pallet tag not associated to item tags 
 Pallet tag not associated to P/O-number 
 Unsuccessful transmission of RFID data 
 Missing items 
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Use case 3 – Entering logistics HUB 
Goal Identify every tagged pallet arriving at the logistics HUB is 
arriving at the correct HUB and has the correct amount of 
items  
Preconditions  Pallets and items have working tags 
 Connection of purchase order - pallet tag – item tags is 
valid in integration application 
Zone Logistics HUB incoming goods area 
RFID equipment Fixed or moveable gate reader for three stacked pallets 
Responsible Forwarder 
Event trigger Arrival of pallet(s) with valid RFID tags 
Success scenario  Successful reading of all RFID tags  
 Successful transmission of RFID data 
 Successful update of order status in integration 
application 
Exception scenarios  Unsuccessful transmission of RFID data 
 Shipment not registered as having left the production site 
 Shipment is arriving at the wrong HUB 
 Missing items 
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Use case 4 – Leaving logistics HUB 
Goal Identify every tagged pallet departing from the logistics HUB 
has arrived at the HUB and has the correct amount of items  
Preconditions  Pallets and items have working tags 
 Connection of purchase order - pallet tag – item tags is 
valid in integration application 
Zone Logistics HUB outgoing goods area 
RFID equipment Fixed or moveable gate reader for three stacked pallets 
Responsible Forwarder 
Event trigger Arrival of pallet(s) with valid RFID tags 
Success scenario  Successful reading of all RFID tags  
 Successful transmission of RFID data 
 Successful update of order status in integration 
application 
Exception scenarios  Unsuccessful transmission of RFID data 
 Shipment not registered as having entered the HUB 
 Missing items 
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Use case 5 – Entering customer site 
Goal Identify every tagged pallet arriving at the customer site has 
arrived to the correct customer and has the correct amount of 
items 
Preconditions  Pallets and items have working tags 
 Connection of purchase order - pallet tag – item tags is 
valid in integration application 
Zone Customer loading dock 
RFID equipment Fixed or truck-mounted gate reader for three stacked pallets 
Responsible Forwarder 
Event trigger Arrival of pallet(s) with valid RFID tags 
Success scenario  Successful reading of all RFID tags  
 Successful transmission of RFID data 
 Successful update of order status in integration 
application 
Exception scenarios  Unsuccessful transmission of RFID data 
 Shipment not registered as having left the logistics HUB 
 Shipment is arriving at the wrong customer site 
 Missing items 
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6.4.4 Ownership 
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6.5 Scenario 2 - Problem-solver 
6.5.1 Design 
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6.5.3 Ownership 
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6.6 Cost-benefit analysis 
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6.6.1 Method of analysis 
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Step Description 
1. Basic model 
development 
Four different categories of benefits and what kinds 
of benefits are included in each category. Note that 
the benefits are increasingly harder to measure: 
1. Direct: Cost reduction 
2. Indirect: Improved productivity 
3. Enabled: Improved information 
4. Intangible: Organisational enhancement 
2. Questionnaire 
development 
Questions for supply chain stakeholders and 
organisational units, covering the categories 
described above. 
3. Data gathering 
Two rounds of interviews with all supply chain 
partners performed on-site. The first interview aimed 
at mapping internal business processes. The second 
interview focused on the impact of RFID on the 
processes mapped. 
4. Stakeholder reports 
Compilation of stakeholder benefits (direct, indirect, 
enabled and intangible) of using RFID in order to 
reduce shrinkage as well as other possible internal 
operational benefits. Estimation of RFID impact on 
benefit. 
5. Final model 
development 
Based on the stakeholder reports a final model was 
developed for presenting the benefits. Costs are 
calculated based on technology setup for full-scale 
and problem-solver. 
 @
6. Summary and 
conclusion 
Complete final model and present in cost-benefit 
tables for each stakeholder, showing the result from 
either going full-scale or using a problem-solver 
solution. 
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6.6.2 Costs 
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Development Installation 
Customized antenna inside product 
System design 
Item-level pilot 
On site installations 
Tuning 
Testing 
Systems integration Hardware 
RFID ERP integration.  RFID gates. Short term (0-2 years) target cost:  4500 USD 
Running costs Other 
Tags. Medium-term (2-5 years) target cost:  
0.05 USD 
Systems maintenance 
Education. 
Process re-design (when to put tag inside product, 
write information) 


?E@9		

	
E

5!$		


+
	
		
	
	

	
	
 
E
 	 

	
 
   	E
 	 
	
	,)75!$	
		

				
	
	
	

			

	
		
	


	



	
	
	



  

)P
6DDD#.6DBB#(	6D@D#(P,
 @6

	
		

	


	

		



)
	
  
		
 
 
  	
  
 
		 
 


L

M	5!$
	


	

	
		5!$
	
	<=8,$

	


	
	 	
EE5!$	



?EB

	


			


	
E
	

Cost type Description 
RFID tags RFID tags integrated in each item (only cost of 
tags) 
RFID hardware Standardised mobile reading gate, little or no development, installation and tuning 
Systems 
integration 
(non-ERP) 
Stand-alone solution importing SAP order 
data. 
RFID tags Recurring annual cost 
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Company (FS = Full-scale improvement, PS = Problem-solver improvement) 
Benefit Description FS PS 
Tracking source of 
shrinkage 
Direct benefit from having real time information on 
where and when an item was last read. Less time spent 
on searching for source of error. 
 
 
Shrinkage 
Less shrinkage following improved information about 
who was responsible when the shrinkage occurred. 
Easier to take action to prevent future shrinkage. 
 
 
Claims handling Market unit and quality assurance administration of 
claims. 
 
 
Credit note handling 
Fewer credit notes. Indirect benefit from less shrinkage. 
Quicker crediting from vendor increasing capital 
efficiency. 
 
 
Corrective actions Quicker corrective action if deviation. Pre-alert to 
customer if corrective action not possible. 
 
 
Legal responsibility Clarity on legal responsibility of goods when shrinkage 
occurred. 
 
 
Image Increased customer satisfaction due to less shrinkage. - - 
Image 
Company considered as innovative if RFID tagged 
products are available as soon as it is technically 
possible. Image benefits from piloting RFID as well. 
- - 
Enabling partner benefits RFID tagged items enabling internal operational benefits 
to supply chain partners. Added value to the product. 
- - 
Insurance Lower insurance costs due to increased security by 
using RFID for track-trace. 
 
 


?ED5!$

		




!   	
 

	   	 

 
  	

	

	

	


	

		

	

E

	
	



Vendor (FS = Full-scale improvement, PS = Problem-solver improvement) 
Benefit Description FS PS 
Tracking source of 
shrinkage 
Direct benefit from having the information on where and 
when an item was last available in real time. Less time 
spent on searching for source of error. 
 
 
Shrinkage 
Less shrinkage following improved information about 
who was responsible when the shrinkage occurred. 
Easier to take action to prevent future shrinkage. 
 
 
Credit note handling Fewer credit notes. Indirect benefit from less shrinkage. 
 
 
 @;
Goods exit visibility Possibility to stop short shipments before they leave the production site. 
  
Returns handling 
Reduced time spent on checking business returns that 
has been opened by the customer before returned to 
the production site. 
  
Inventory management Automatic inventory counts reducing the time spent on 
weekly basis. 
 
 
Process control Identification and tracking of individual items inside factory to secure processes. Replacing bar-codes. 
 
 
Technology innovation 
Short-term image benefits from investigating the RFID 
technology. Strengthened position within vendor 
corporation. 
- - 


?E65!$

	




Forwarder (FS = Full-scale improvement, PS = Problem-solver improvement) 
Benefit Description FS PS 
Claims Reduce handling of unclear claims by consignees 
  
Incoming goods check Time spent on counting, looking for visible damage and 
weight check of incoming goods at HUB. 
 
 
Transit times 
Lack of warehouse management systems in current 
HUB operations. Connecting RFID to EDI system would 
reduce transit time in HUB. 
 
 
Waiting time Driver waiting at loading dock during manual inspection 
of goods at final delivery. 
 
 
Strategic advantage 
Competitive advantage when trying to attract new 
customers that are already RFID tagging their goods 
and are looking for secure logistics. 
- - 
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Customer (FS = Full-scale improvement, PS = Problem-solver improvement) 
Benefit Description FS PS 
Claims handling Fewer claims to deal with. 
 
 
Claims handling Easier to find identity of missing items. 
 
 
Goods inspection Inspection of damaged goods and possible shrinkage. 
 
 
Trust 
Relationship between the customer and its 
warehousing/ distribution partner is affected when 
shrinkage is detected. Uncertainty on where the 
shrinkage occurred. 
  
Internal processes 
Tracking of company products all through the customer 
retailing network. Inventory management at retailers and 
warehousing. 
- - 
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7 RFID STRATEGY 
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Performance indicators 
Type Target Improvement action 
Readability gate 1 
- Model 1 
More information after 
testing by hardware 
supplier 
Change tag placement, 
change tag type, modify 
or fine-tune reading gate 
Readability gate 1 
- Model 2 
More information after 
testing by hardware 
supplier 
Change tag placement, 
change tag type, modify 
or fine-tune reading gate 
Readability gate 2-4 
- Model 1 
More information after 
testing by hardware 
supplier 
Change tag placement, 
change tag type, modify 
reading gate 
Readability gate 2-4 
- Model 2 
More information after 
testing by hardware 
supplier 
Change tag placement, 
change tag type, modify 
reading gate 
Process disturbance 
in France 
- Production 
More information after 
interviews in France 
More process-integrated 
tagging and reading  
Process disturbance 
in France  
- Goods handling 
More information after 
interviews in France 
More process-integrated 
tagging and reading  
Process disturbance 
in Germany  
- Incoming goods 
More information after 
interviews in Germany 
More process-integrated 
tagging and reading  
Process disturbance 
in Germany 
- Outgoing goods 
More information after 
interviews in Germany 
More process-integrated 
tagging and reading  
SRDIA efficiency 
- Relevance 
Positive feedback from 
SRDIA users, both from 
Quality and Sales. 
SRDIA re-design 

SRDIA efficiency 
- User interface 
Positive feedback from 
users 
SRDIA re-design 
SRDIA efficiency 
- Information content 
Positive feedback from 
users 
SRDIA re-design 
RFID hardware 
reliability 
Zero loss of tag readings 
due to equipment 
malfunction 
Change hardware 
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order purchase from calculated  tagsofNumber 
1 gateat  read  tagsofNumber 
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1 gateat  read  tagsofNumber 
n gateat  read  tagsofNumber 
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